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1.0 SUMMARY, DISCUSSION AND CONCLUSIONS 



The Bighead watershed is one of the highest quality 
watersheds in the Soothwestern Region of Ontario'., The 

watershed has good, base flow co'nditio'ns, and much of the 
watershed is characterized by coo'l , clear streams which 
prO'Vlde good trO'Ut habitat. In general, the watercourses 
are favorably low in plant nutrients i hence there are no' 
aesthetic problems resulting from excessive plant growths. 
The Rocklyn Creek tributary, Walters Creek tributary, as 
well as the main Bighead liver upstream from BO'gno'r, are of 
particularly high quality and suppO'rt excellent invertebrate 
communities. Unlike most o^f the water quality parameters, 
bacteria levels tend to be unfavo'rably elevated thrO'Ughout 
■most of the watershed. These elevated levels are no dO'Ubt a 
result of a considerable livestO'Ck population. In many 
areas, livestock have direct access to the streams. 

' ■ ... In . locali:ged parts of the watershed, land use 
activities ha've impaired water quality. For example, the 
cultivation and livestock pasturing practises on the Minnie- 
hill Creek sub-watershed have resulted in a warm, more 
turbid stream, with reduced base flows. Also', the recent 
agricultural drain in the Rockl'yn area O'f Rocklyn Creek was 
found to destroy what had been a high quality headwater 
a,rea. 

In future, the general quality of the Bighead 

watershed will depend on three primary factors: |i) the 
amO'Unt of cultivated farm, acreage in the watershed, (ii) the 
degree o^f sodl conservation practiced by the farmers, and 
(iii) the adequacy of livestock and manure manageTOent,. 
Water quality can be kept constant with an increase in 
,cultivation if go'Od soil conservation measures are adopted. 
These conservation measures are necessa,ry not only in orde,r 
to preserve stream quality. They also are necessary to^ 
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maintain a gO'Od depth of fertile topsoil on the agricultural 
lands to support future faxming operations. Soil conser- 
vation techniques co^uld include some or all of the following, 

depending on the characteriBtics of each particular farm. 

(a) conservatio'n tillage (e.g. chisel plo'ughing) and 

crO' s s- s 1 0' pe till ag e 

(b) grassed waterways 

(c) leaving natural vegetatio^n buffers alo^ng streams 

(d) leaving wetland areas and hills and erodable areas O'Ut 
of row crop production 

(e) good manure management *■■ 

(f) controlled cattle access 

(gl good, drain construction (e,g. flatter side slopes and 

promoting early vegetative cover) 
(h) maintaining natural buffer strips between farmyards and 

watercO'Urses 
|i) strip cropping and crop ro'tations 

All o^f these conservatiO'n measures are currently 
receiving greater attention by farmers throughO'Ut SO'Uthern 
Ontario,. Controlled experiments in a variety of watersheds 
including the Palouse watershed in Washington, the Honey 

Creek watershed in OhiO', and the Avon River" watershed in 
Southwestern Ontario are being carried out tO' evaluate these 
conservatiO'n measures using a benefit/cost approach. In 
general, the findings are that the majority of existing soil 
erO'Sdon problems can be greatly reduced without expensive 
GO'St to the farmer over the shO'rt term,. Over the lO'ng term, 
it is becoming mo^re apparent that minimizing soil erosion is 
essential in order tO' maintain adequate depths of fertile 
and well-textured topsoil for future generations. 

Technical assistance and subsidies for erO'Sion 
control are available through the Conservation Authorities, 

or the Ministry of Agriculture and Food. The latter agency 
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has established a Farm Productivity In,centive Pro^grani, which 

provides grants for erosion coiitrol measures and improve- 
ments to manure handling sys terns. 

The recent studies of PLDARG (Pollution from Land 
Use Activities Reference Group) have demonstrated that many 

of the pol, lutants in the watercO'Urses (e.g. phO'Sphorus,, 
nitrogen,, bacteria, metals I are transported with soil particles, 
Hence, erosion co^ntrol , keeps watercourses relatively free 
of pollutants for downstream users. 

As outlined above, the environmental character and 

usefulness of the Bighead in the near future will depend o^n 
agricultural conservation. In the distant future, however, 
extractive operations could become more significant. Large 
scale extraction of the major gravel deposits in the basin 
could po'tentially alter the hydrology of the basin. The 
present high quality of the fishery and general biological 
character of the watershed is largely a result of good, base 
flows. Any major extractive operation, with accompanying 
dewatering cO'Uld lower water tables and base flows and have 
a serious impact on stream ecology. 

EECOMMENDATIONS. 



1.., . Farmers throughO'Ut the Bighead watershed should be 

encouraged to utilize sodl cO'nservation measures O'Ut- 
lined in the Summary and Conclusions section. Such 

encouragement should be enhanced by technical and 

funding assistance available thrO'Ugh the Farm Product-' 
ivity Incentive Prograin, of the Ministry of Agriculture 

and Food and erosion control prO'gram,s of the North Grey 
Region Conservation Authority. 
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i» The impact of any future majo'r aggregate extractive 
operations on the flow regime and related quality of 
the Bighead Elver should be carefully aseessed. 

i» Specific farme identified during the course of this 

study that are cO'ntributing contaminants to the Bighead 
River as a result of impro'per manure handling Oir storage 

practices Should be subject tO' follow-up asseesment* 
Thi eiO^operation of the farmers concerned should be 
solicited in implementing necessary corrective actions. 
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i:,.§ INTRODUCTION 



Watershed, studies are periodically carried out by 
the .Ministry of the Environment. These studies establish an 

information base for future water resO'Urce management, and 
for any needed pollution abatement activities. Watershed 

studies can be generalized investigations carried out by the 
Ministry regional office , or they can be more technical 

in-depth evaluations carried out by the Ministry's head 
office with regiO'nal assistance. 

A generalized survey of the Bighead, watershed was 
carried out in 1980 tO' document existing quality and to 
focus attention on any developing water resource problems. 

The study incorporated historical parameters of co^ncern such 
as suspended solids, temperature, nutrients and bacteria. 

Parameters of more recent concern such as stable organic 
compounds and metals, were nO't included in this study as 
these: parameters are likely O'f little or no concern on, the 

Bighead ,River, 

The Bighead flows intO' Georgian Bay at Meaford 
(see ,Figu,re 1). It drains an area O'f 340 square kilometers. 
The Town, of ,Meafo,rd at the river's mouth (population 4,200) 
is the only sizable urban development on the watershed. The 

major land use on the watershed is agricultu,re. The 
percentage of land under cultivation and row crop production 

varies GQ,nsidera„bly th,roughout t,he basin. The M,inniehill 

Creek a,rea, for e,x,am,ple, has a signifiea,nt percentage of row 
crops, while agriculture in the Walter's Creek area remains 
in a less intensive state. The physiograp,hy o^f the water- 
shed, as described by Chapman and Putnam 11967) is la,rgely 
drumlinized till plain. However, parts of the basin, include 
limestone plain, clay plain, sand plain a,nd till mO',rain,e, 
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The watershed gradient avexages 3.8 metres per km. 
Much of the steep gradient, however, is localized on the 
upper parte of the watershed, as a result of the Niagara 
Escarpment. The lower part of the Bighead River proper 
meanders throughO'Ut relatively flat terrain. 

Fishing is the main, recreational use of the Big- 
head, Various sections of the Bighead provide excellent 
habitat for resident brook and brown trout, as well am for a 
number of migratory species (rainbow trout and salmon). 

A number of ponds (about 17) are present on the 
watershed. A number of small ponds provide agricultural and 

recreational uses fox their owners, ,A larger impoundment at 
Walters Falls is used to generate power for a feed mill and 
a sawmill. So.rae impoundments are also being used for private 
fish hatcheries, while others such as the Bognor Marsh are 

used for waterfowl productiO'n, 



3.0 METHODS 



3 . 1, Hydrology 

Streamf'lQW data near the mouth of the Bighead, as 

recorded by Federal Streamflow Gauge, was reviewed for 1980. 
Also,, during the May to October 1980 period, streamflow was 
measured at 3 locations on the watershed. Numbers of 

measu„rements at any on,e O'f these locatiO'ns, during the 

summer period, varied from 1 to 6, Efforts were made to get 

comparative flows throughout the watershed during periods of 
low summer flow. 
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3. 2 Water Temperatures 

During a warm water low-flow period in August,, 
maximum-minimum thermometers were placed in the stream at 29 
sites. Each thermometer was left in a particular measuring 
site for at least 72 hours. As weather conditions during 
the 72 hour period were generally warm and sunny, it is 
believed that the survey result reflected the temperatures 
that were near maximum for the summer. 

3. 3 Chemical and B-acterial Data 

Water samples for chemical and bacteriological 
analyses were collected at a total of 41 locatioins in the 
watershed between May and November, 1980, At 29 of these 
sites Bamples were collected on at least five dates for 
chemical analyses and at least four dates fox bacterial 
analyses. In additiO'n, water quality data from long-term, 
monitoring station (02FB010) t near the mouth of the Bighead 
was reviewed, 

3 p 4 Storm Event 

The,re was a major rainfall in the Bighead water- 
shed on the morning of July 15, 1980', A total of 58,2 'mm of 

rain was recorded at the Meafoxd weather office. In o^rder 
to evaluate water quality during flood conditions, a to^tal 

of 19 locations were sampled, for a variety of chemical 
parameters, 

3 . 5 Bottom Fauna 

Connections of bo'ttom, fauna (aquatic insects and 

other animal life) were made at 41 stations during August. 
Quantitative sampling using a Surber sampler,, plus two 
qualitative samples with a hand sieve were carried out at 
most stations. 
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3 . 6 Aquatic Vegetation 

During June and August, observations were made as 

to the aquatic plant growth in the Bighead River. 



4.0 DISCU'SSIO'N OF RESULTS 

4 . 1 Hydrology 

Table 1 illustrates the hydrology, during 1980, 
for gauging site OSFB^OIO, located near the mouth of the 
Bighead River., The data reveal good base flow conditions. . 
Typical low summer flows at the gauging station, are 1-2 cms 
.(cubic metres per second) . The lowest, instantaneous flow 
over the period. O'f record is 0,130 cra,8 . Appendix 1 tabu- 
■ lates the flow d,ata obtained during the survey. During the 
low flow period of August 25-27, upstream flow measurements 
were made at a total of 30 locations on the watershed,. 
Figure 2 illustrates flows t,h,roug,hout the watershed during 
that period. The figure clearly illustrates excellent base 
flow conditions i,n the Rocklyn Creek, Walters Creek, the 
upper reaches of the m,ain Bighead, and the tributary 
draining the Bognor' ,M,arsh. In contrast, ,Mi.nniehi.ll Creek as 
well ,as the tributaries entering the lower Bighead from the 
north, had much lower base flows per unit area of watershed 
size. Once the Bighead passes the Sydenham T'ownship-St. 
Vincent Township line, little increase in base flow is 
realized. This is despite the fact that, the river still has 
almost half of the wat,e,rshed to flow through. 

The hydrology information reveals the extreme import- 
ance of the large groundwater discharges to the upper Bd,ghead 

watershed,. If the groundwater and surface water regime in 

the area was interfered with, the hydrological biological 
characteristics fo^r the entire river could be greatly depre- 
ciated.. Potential future interference could come from such 
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Figure 2. Perdent co^ntribution to^ total flow at federal gauge 02FB010 from 8 selected sites on the Biqhead" 
River, August 25-27, 1980. 
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activities as agricultural drainage systems, the drainage of 
wetland areasi groundwater withdrawals fox use in hatcheries 
or other industries i or dewatering to facilitate extractive 
industries. It is very impor'tant that the hydrological 
regirae that is part of the upper watershed indicated in 
Figure 2 be maintained. 

4 » 2 Water Tempexatures 

Figure 3 illustrates the average temperatures found 
during two 7 2 hour temperature studies (August 18-28). In 
general,, Rocklyn Creek, Walters Creek, plus the headwater 
areas of the main Bighead, are cold water streams with some 
coO'l areas. 

The lower part of the watershed, which has fewer 
springs, less streambank cover and greater agricultural 
development, has warmer water. 

It is of interest to note that the section of 
Rockl^yn. Creek which was recently ditched, apparently to 

facilitate drainage, is now a warm water stream, as a result 
of ditching. 

Comparisons between the 198 work and the work 
done in 1957 by the North Grey Conservation Authority (1959 
North Grey Conservation Authority Report), reveal that 
certain sections of the watershed have changed from cold 
streams to warm streams. These include the Bognor Marsh 
tributary, Minniehill Creek, Dunedin Creek, and the channel- 
ized sectiO'n of Rocklyn Creek, 

Whether or not the Bighead remains a prime fishery 

stream will depend on the maintenance of cold water in the 
Rocklyn Creek, Walters Creek and the main Bighead River 
upstream froni Bognor. Maintenance of the these cold water 
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areas will depend on the rafcentioii of stream side vefetatlon 
which pro^vides shade and/O'r maiEtenance of sensitive gro^und- 
water and discharge areas which cO'ntinually cool the stream.. 

4 . 3 Suspended Solids 

Water clarity is normally excellent and thus very 
few suspended solids analyses were carried out. However, at 
ittOst of the watershed sampling locations, at least one 
measurement was made during turbdd water conditions. At 
only three of the sampling locations a coneientration of 
greater than 500' mg/1 was found. Two of these were on the 
main river near the mouth, stations 42 and 48, and one near 
the mo^uth of Minniehill Creek (station 43). A routine 
visual observation of the watershed confirmed that Minnie- 
hill Creek, because of agricultural activitiee, is consider- 
ably affected by erosion and turbidity. 

4 ,. 4 Phosphorus 

In general, levels of phosphorus on the Bighead 
were very low. It would appear that the background level of 
phosphorus in the watershed (i.e. without man'' s land use 
disturbances) would be less than 0.010 mg/1. This back- 
ground GO'ncentration is less than 1/3 of this Ministry's 
objective o f . 3 mg / 1 . 

Figure 4 illustrates that at those 29 locations 
where five or more samples were collected; the Ministry's 
objective was exceeded at only five locations. At 5 of the 
29 locations, the average concentration was less than 10^ 
micrograms/1. ^t 17 locations the average concentration was 
between 10 and 20 raicrograms/1,. Two of the five locations 
which exceeded 3 micrograms/ 1 were located on Rocklyn 
Drain; the recent channelization of the drain has resulted 
in substantial elevation of phosphorus. A third location 
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with phosphorus above 3 0i micrograme/1 was located in the 
upper reaches of the Bighead (station 6 1 downstream from a 
fish hatchery. The fourth location ( station 45) was located 
on a small tributary entering the lower Bighead froni the 
north. The reason for this being elevated is no't known. 
The fifth locatiO'n ( station 47) was located on the main 
stream of the Bighead River near an intensive livestock 
production, area. 

4 . 5 NitrO'gen 

Levels of nitrogen are in general, favorably low 

in the watershed.. The Kjeldahl,, nitrite and ammo'nia fractions 
are unifoxmly low thrO'UghO'Ut the whole watershed. The raw 
data is tabulated in ^.ppendix III. 

Mitrate levels are illustrated in Figure 5. While 
most areas of the watershed had average nitrate levels below 
1 mg/1, a few stations had average values in the 2 to 3 rag /I 

range. These elevated values in some headwater areas no^ 
doubt reflect discharges from, surficial aquifers, which have 
been impacted soroewhat from, land use activities (e.g. ferti- 
lizers, feedlO't, subsurface disposal systems). The elevated 
concentrations reveal the sensitivity of the surficial 
aquifer to contamination, at least in some areas of the 
watershed. 

4.6 Other Chemical Parameters 



No attempt is made in this report tO' interpret the 
remaining chemical parameters which are less significant in 
evaluating the health of the river. However, the data are 
outlined in the appendix for future reference and compara- • 

t i ve pu r po s e s . 
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4 . 7 Stoxm CO'iiditioins 

On July 15, nineteen locatio'ns were sampled (see 
Appendix III) , during the latter part of a major rainstorm 
when the river was in flood. A large majo'rity of these 
samples revealed greatly reduced water quality. Levels of 
phO'Sphorus and suspended sodids. , for example, were typically 
one or two orders O'f magnitude higher than thO'Se under 
normal summer flow condition,s . The loication with the 
highest quality during the storm was station #15, located on 
the tributary draining the BognO'r Marsh. Unlike the other 
sampling locations ^ stream quality downstream from the 
Bognor Marsh changed little from low flow quality. This 
sample indicates the quality benefit of wetland maintenance 
on, the Blghead River, The wet weather data revealed that 
soil conservation measures are needed on the Bighead water- 
shed, even with the present level of land use activities, 

4. 8 B^acterla 

Figure 6 illustrates levels of total colifO'rme, 
fecal co'lifO'rms, fecal streptococci and Pseudomonas 
aeruginosa. Bacterial levels at many of the sampling sites 
exceeded the swimming criteria o^f the Ministry,, which are 
presented on Figure 6, In general,^ bacteria levels are high 
con,sidering the overall high chemical quality of waters in 
the watershed. The elevated levels however, are no doubt a 
reflection, o^f the livestock populations in the watershed. 
At numerous locations,, cattle and other livestock have 
direct access to the streams. Also> m,any farmyard areas are 
directly adjacent to the streams, thus allowing direct 
m,anure access to^ the water courses. 
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4. 9 Bottom Fauna 



II. 



The bottom fauna data are presented, in Appendix 



In general, the Bighead watershed supports an 
excellent benthic community. The species divereity, community 
balance, and the biomass per unit area suggest an excellent 
food base for game fish. There is' a very large variety of 
insects, including stoMflies, mayflies and caddisflies 
which serve as excellent fish food. The large variety of ■ 
invertebrates is a good indication of high water 'guality and 
ecological stability. ht many of the eaiipling locations, 
twenty to thirty different types of invertebrates were 
found. The greatest variety of life (35 taxa| was found at 
station 2 0^ on Rocklyn Creek* 



5.0 



AQ'tJATIC VEGETATION 



Growths of pondweed (Potamogeton spp. | were common 
in the even-flow sections of the Bighead downstream from 

Bognor. The growths were not excessive, however. Growths 
of the filamentous green algae Cladophora were not common in 
the Bighead River. However, significant growths were observed 
at stations 3 6 and 48, as well as both sampling locations on 
the newly channelized section of Rocklyn Creek (..Stations 2:5 
and 26) . 



Cladophora is a nuisance aquatic plant which grows 
profusely in nutrient-rich streams and lakes. Nutrient 
levels in the Bighead are too low to support widespread 
growth of this plant. As significant growths were found in 
the aforementioned sections of the watershed, however, it is 
apparent that future nutrient levels must be kept at or near 
the present concentrations. The growth of this troublesome 
algae in the future will also depend on the extent to which 
the streams continue to be shaded by bank vegetation. 
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6,., GROOMDWATER 

The Bighead River basin is divided intO' two iiajor 
phyBiO'graphic units. The first unit is a limeetone plain 
consisting O'f middle Silurian dolomite overlain, by a thin 
veneer of overburden and in some cases would be co'nsidered 
sensitive to^ contamination from surface activities due to 
its shallow nature, 'These co'nditio'ns exist on the east and 
on the wast sides of the basin where the system is bO'undad 
by rO'Ck cliffs. The second area is predominantly a drumlin 
till plain with thick (30 m+ | glacial and laoustrine deposits 
•of ordovician and silurian shale carbo^natee. These conditiO'ns 
exist within the valley where the sides and floor are completely 
covered with drunilins,, 

The two hydrogeo logical zones (shallow water 

aquifer and deep water aquifer) are very important to the 
water quality of the B.ighead River. On the limestO'ne plain, 
most wells are completed to shallow depths within the dolomite 
bedrock. On the lower till plain area, wells tap numerO'US 
sand and gravel aquifers in the overburden which are pro- 
tected from surface contaminants by overlying deposits of 
silt and clay.. 

A brief review of water well records for the baein 
shows no discernible change in water quality in the thirty 

years of records. The records dO' not list shallow wells, 
the mO'St susceptible to problems. No major groundwater 
problems are known to exist within the basin. 

The modification o^f the watershed headwaters by 

projects such as Rocklyn Creek drainage work, and the prO'- 
posed large scale gravel extractiO'n, is likely to have 

negative impacts on, both surface and groundwater. Large 
drainage projects lower wate,r levels in the shallow water 
aquife.rs (wetland areas) , shorten the duratio-n a„nd increase 
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the height of flood peaks, and significantly reduce base 
flow' tO' streams from the areas drained. The removal of 
large deposits of aggregates from the watershed has similar 
effects, but also reduces the amount of natural treatment of 
grO'Undwater provided by these media. 
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APPENDIX' 1 



BIGHEAD RIVER NEAR MEAFORD 
1957-80 Period of Record 293 ,, Sq. Km. Drainage Area 

JAN FEB. MAR APR MAY JUN JULY AUG SEPT OCT NOV DEC 

Average Mean Mo^nthly Flow 4.35 4.40^ 9.99 12.6 4.7i6 2.07 1.54 1.11 1.23 2.00 3.95^ 5.40 

Average Minimuii Mean 

Monthly Flow with a 

Recur ranee Interval of 

2 Years 4.18 3.8 8.8 12.5 4.70' 1.82 0.96- 0.90 0',98 1.4 3.4 4.9 

Average Minimum Mean 

Monthly Flow with a "' 

Recurrance Interval O'f J^^ 

5 Years. 2.29 2,55 5.7 7.3 3.10 1.19 0.79 0.60 0.56 0.72 1.68 2.7 



Average Miniiii,uni Mean 

Monthly Flow with a 

Recurrance Interval o^f 

10 Years 1-82 2.15 3.8 6.6 2.06 0.95 0.62 0.50 0.46 0.59 1.05 1.95 

Average Minlmuii, Mean 

Monthly Flow with a 

Recur ranee Interval of " 

20 Years 1.62 1.8 2.2 5.0 1.85 0-83 0.45 0.44 0.40 0.5Z 0.68 1.56 

NO'TE; All flows in cms 
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Bighead River Plow Data May-October 19 8 

Summary O'f 3 0' selected stream flow sitee 



•StatiO'n 



Sta 



Date 



Aug 12 



cms 



cfs 



Remarks 



Biighead- tributary 

unable to gauge flow flo^w 



Sta 


1 


May 


20 


.541 


19.1 


Bighead River 






June 16 


.184 


6.5 








Aug 


11 


.159 


5.6 








Aug 


12 


.159 


5.6 








Aug 


27 


.127 


4.5 








Oct 


1 


.159 


5.6 




Sta 


5 


Aug 


12 


.515 


18.2 


Bighead River 






Aug 


27 


.334 


11.8 




Sta 


6 


Aug. 


12 


.085 


3.0 


Bi'ghead tributary . 






Aug 


25 


.051 


■ 1.8 




Sta 


7 


Aug 


12 


.133 


4.7 


Bighea'd tributary 






Aug 


25 


.136 


4.8 


(flO'W combination of Sta 
52 + 7) 


Sta 


9 


Aug 


12 


.677 


• 23.9 


Walters Creek 






Aug 


25 


.8 86 


31. 3 




Sta 


13 


May 


20' 


1.441 


50.9 


Walters Creek 






June 


i 16 


.773 


27.3 


"■ 






Aug 


11 


.946 


33,4 








Aug 


25 


.150 


5. 3 








Oct 


1 


.623 


2 2.2 " 




Sta 


14 


May 


20 


2.084 


73.6 


Bighead River near 






June 


i 16 


.603 


21.3 


Bog nor 






Aug 


11 


1,158 


40.9 








Aug 


25 


.586 


. 20.7 








Oct 


1 


.606 


21.4 




Sta 


15 ■ 


May 


20 


.74 2 


26.2 


Bog nor Marsh 






June 


16 


. 079 


2.8 


branch O'f Bighead liver 






Jul J 


' 15 


. 232 


8.2 








Aug 


11 


.5 27 


18.6 


"d'own stream from" 






Aug 


25 


.156 


5.5 


dam 






Oct 


1 


.076 


2.7 




Sta 


16 


May 


20 


,532 


18.8 


Rocklyn Creek 






June 


17 


.229 


8.1 








July 


14 


.156 


5.5 








Aug 


11 


.3 00 


10.6 








Aug 


25 


.198 


7.0 








Oct 


1 


.209 


7.4 
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Station 



"Bate 



cms 



cf s 



Sta 


19 


Aug 


12 


.317 


11.2 






Aug 


25 


.195 


6.9 


Sta 


20 


Aug 


12 


.289 


10.2 






Aug 


25 


.147 


5.2 


Sta 


20^ 


Aug 


12 


.0 57 


2.0 






Aug 


25 


.037 


1.3 


Sta 


24 


Aug 


12 


.167 


5.9 






Aug 


25 


.091 


3.2 


Sta 


25 


Aug 


12 


,0 37 


1.3 


Sta 


26 


Aug 


12 


.025 


0,9 


Sta 


27 


Aug 


12 


— 


— 


Sta 


32 


Aug 


25 


.051 


1.8 


Sta 


34 


July 14 


__, 


«_ 






Aug 


11 


.244 


8 . 6 






Aug 


27 


.167 


0.8 






Oct 


1 


.167 


5,9 


Sta 


38a 


May 


21 


.113 


4.0 






June 17 


,,_ 


— 






July 14 


__ 


__ 






Aug 


14 


.045 


0.5 






Aug 


25 


.014 


0.5 






Oct 


1 


.020 


0.7 


Sta 


41 


Aug 


12 


.006 


.2 






Aug 


25 . 


~- 


— 


Sta 


4 2 


Aug 


12 


2.577 


91.0 






Aug 


25 


1.390 


49.1 


Sta 


43 


May 


21 


.218 


7.7 






June 17 


.105 


3.7 






July 14 


. 065 


2.3 






Aug 


11 


.229 


8.1 






Aug 


25 


.093 


3.3 






Oct 


1 


.105 


3.7 


Sta 


45 


May 


21 


.127 


4.5 






June 


I 17 


.008 


0.3 






July 14 


__ 


-_ 






Aug 


11 


.079 


2.S 






Aug 


27 


.008 


0.3 






Oct 


1 


.008 


0.3 



Remarks 



Rocklyn Craek 



Rocklyn Creek 
(at noxth bridge) 

Rocklyn Creek 

I at south bridge)' 

Rocklyn Creek' 



locklyn Creek 
Rocklyn Creek 

Rocklyn Creek unable to* 

gauge (wet land area) 

Tlinniehill Creek 

Bighead tributary 
Dnable to gauge 

July 14 (lO'W flow) 



Dunedin Creek 
Unable to gauge 
I low flow) 



Bighead tributary 

Dnable to gauge (low flO'W) 

B4,ghead River 
-Federal Gauge Site 
02FB010 

Minniehill Creek 



Bighead tributary 

Unable to gauge ( lo^w flow) 
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Station 



Date 



cms 



cf s 



Remarks 



Sta 


46 


Aug 


13 


_- 






Aug 


27 


— — 


Sta 


49 


Aug 


13 


.0 59 


Sta 


50 


Aug 


12 


-- 


Sta 


52 


Aug 


12 


. 054 


Sta 


53 


Aug 


14 


.133 






Aug 


25 


.074 


Sta 


5 4 


Aug 


14 


.0 51 






Aug 


25 


.020 


Sta 


55 


Aug 


14 


_. 






. Aug 


25 


— 



Bighead tributary 

unable to gauge flow flow) 

2.1 Bigtiead tributary 

Bighead tributary 

unable to gauge flow flO'Wl 



1.9 


Bighead tributary 


4.0 


Minniehill Creek 


2. 6 




1.8 


Dunedin Creek 


.7 





Dunedin Creek 

unable to gauge flow flow) 
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Station 
Number 



Bighead Ri'v-er Flow Data Hay-OctO'ber 198 

Suniwary of nine main sites and thedr 

percent contribiitiori to tO'tal flow 

in the Bighead River 



Date of 
Run 



Discharge 
cms cfs 



Percent contribution tO' 
total flow (total flow 

measured at Federal Gauge 
_NO'._ _0 2FB.010)_ _ 



Sta 


5 


'Aug 11-14 


.515 


18. 2 






Aug 2 5-27 


.334 


11.8 


Sta 


15 


May 2 0-21 


.742 


26.2 






June 16-17 


■ .079 


2.8 






July 14 


.232 


8.2 






Aug 11-1,4 


.527 . 


18.6 






Aug 2 5-27 


,156 


5.5 






Oct 1 


.07 6 


2.7 


Sta 


13 


May 2 0-21 


1.441 


50.9 






June 16 '-17 


.77 3 


27.3 






Aug 11-14 


.946 


3 3,4 






Aug 25-27 


.150 


5.3 






Oct 1 


.629 


22.2 


Sta 


16 


May 20-21 


.532 


18.8 






June 16-17 


.229 


8.1 






July 14 


.156 


5.5 






Aug 11-14 


.300 


10.6 






Aug 25-27 


.198 


7.0 






Oct 1 


.210 


7. 4 


Sta 


34 


July 14 


.014 


0.5 






Aug 11-14 


.244 


8.6 






Aug 25-2 7 


.023 


0.8 






Oct 1 


.167 


5, 9 


Sta 


46 


Aug 11-14 


.034 


1.2 






Aug 2 5-27 


.014 


0.5 


Sta 


45 


May 2 0-21 


• 127 


4.5 






June 16-17 


.008 


0.3 






July 14 


.004 


■ O'.IS 






Aug 11-14 


.079 • 


2.8 






Aug 25-27 


.008 


0.3 






Oct 1 


.008 


0.3 


Sta 


43 


May 20'- 21 


.218 


7.7 






June 16-17 


.105 


3.7 






July 14 


,065 


2.3 






Aug 11-14 


.229 


8.1 






Aug 25-27 


.09 3 


3.3 






Oct 1 


.105 


3.7 


Sta 


49 


Aug 11-14 


,059 


2.1 



20.00 
24.03 

13.53 
2.66 

22.10 
20.44 
11.20 

3.26 

26.29 
25.96 
36.70 
10.79 
26.6 8 

9.71 
7.70 

14.82 

11.65 

14.26 

8.89 

1.35 
9.45 

1,62 
7.09 

1.32 
1.02 

2.32 
0.29 
0.40 
3.0 8 

0.61 
0.36 

3.98 
3.5 2 
6.20 
8.90 
6.72 
4.45 

2.31 
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APPENDIX II 



APPENDIX II: MACR0I1S1¥ERTEB RATES COLLECTED AT 41 SAMPLE SITES OS THE BIGHEAD RIVER AND TRIBUTARIES, 



AUGUST 1980 (NUMBER PER FT. SQ.) 



ORGANISM 



BIGHEAD RIVER 
1 3 5 4 12 14A 15 14 47 17 33 36 



42 



39 



38 48 



MEGALOPTERA (DOBSONFLIES, 
FISHFLIES, ALDERFLIES) 
Corydalidae 

Corydalus cornutus 
Chaul lodes 
Sialidae 
Sialis 



2 13 
1 



W' 



PLECOPTE RA ( STONEFLIES ) 
Perlidae 

Acronieuria 

NeophasganO'phoira 

Paranetina 

Perlesta 

Neo'perla 
Taen i op t e ry g idae 

Taenionema 
Leuctridae 
Nemouridae 
Period idae 

IgoperIa 

EPHEMEROPTERA (MAYFLIES) 
Ephemeridae 

Epheme ra siimiiaiis 
Caen idae 

Tr icory thode s 

Ca.enis 
Ipheme ral I idae 

Ephemerella 
Lep tophleb i idae 

Leptrophlebia 

Par aleptoph leb ia 



p 












1 










3 


1 


1 






A 




1 




1 


1 






P 


1 


2 


1 




f 


2 


1 


P 




P 




w 




















10 



1 



APPEUDIX lis (continued) 



BIGHEAD RIVER 



Organism 



12 14h 15 14 47 17 33 36 42 39 38 48 



Baetidae 
Isonychia 

Baetis 
Hep tage n i idae 

Stenonema 

S. tripiinctatum 

S, fuscum 

S. nepotellum 

S. rubrum 

Stenacron 
On identified 

TmiCHOPTERA (CM)DISFLIES) 
He 1 ic op sych idae 

HelicQpsyche 
Hydropsych idae 

Hydropsyche 

Parapsyche 

Cheumatopsyche 
Hydrop t il idae 

Hydroptila 

Agraylea 

Maya trie hia 
Lep to ce r idae 

Qecetis 

Nectopsyche 
Glo s so soma t idae 

Glossosoma 
Ihyacophilidae 

Rhyacophila 





P 


P 


p 




P 


1 


1 




1 


1 


P 


P 


1 


40 


10 


8 


13 


4 


1 


15 


3 


2 


19 


19 


24 


4 


1 


P 


1 


1 




1 


2 


1 


P 


1 


1 




1: 




t' 


























,1 




1 


1 


1 


2 


4 


1 


■ 4 


I 


2 






:» 






w 


1 


P 


1 


1 


2 


P 


1 






1 























■ 1 


1 




















8 120 


3 


3 


38 


80 


7 


57 


1 


48 


111 110 


60 


9 3 


1 


1 


14 


20 


14 


43 




25 


50 43 


3 2 


M' 


















1 


1 



2 11 
• 5 



1 
1$ 

H 






102 

,11 

■i 
1 
1 



APPENDIX II: (continued) 



Organism 



Philoptamidae 
Chimarra 

Do lophi lodes 
Poiyeentropodidae 

Polycentropus 
Psychomyi idae 

Psychortiyia 
Lap idO'S tomat Ida e 

liepido stoma 
Limneph i 1 idae 

Neophylax 

Hydatophylax 

Pycnopsyche 

Hesperophylax 

Limnephilus 

?sy chog 1 ypha 
Pupae (unidentified) 

ODONATA 

ZYGOPTERA (DAMSELFLIES) 
Agr ion idae 
Coenagrioridae 

ANISOPTERA (DRAGONFLIES] 

Aeshnidae 
Libellulidae 
Cordulegastridae 
Gomphidae 



BIGHEAD RIVER 

7 6 Q 1 _3_ 5 4 12 14A 15 14 47 17 33 36 42 39 



5 P 



1 13 1 



12 p 

1 



18 14 



1 P 

M 



1 1 
P 

1 

4 11 



P 1 



IP 2 P 

-3 PI 



P P 

P 



38 41 






COLEO'PTERA (BEETLES) 
Dytiscidae 



APPENDIX II: (continued) 



SIGHEAD RIVIR 



Organism 



12 14A 15 14 47 17 



Elmidae 

Psephenidae 

Haliplidae 

Hydropliilldae 

Mults (unidentified) 

HEMIPTERA (TRUE BUGS) 
Corixidae 
Gerridae 
Hotonectidae 
Belostomatidae 

HYDRACARINA (MITES) 



1 


36 


14 


11 


53 


144 


1 


3 
1 


1 

p 




1 


1 


3 


4 


3 


20 


17 


8 


2 
1 


P 




» 







33 36 42 39 



im 



18 



36 32 180 115 
P 1 



45 17 39 



» 



38 48 



if 






AMPHIPODS (SCUDS) 

Taltridae 

Hyalella azteca 
Gaiwiar idae 

Gamma. ru.s 

ISOPODS (SOW BUGS) 
Asellidae 



DECAPODA (CRAYFISHES) 
Astacidae 

Cambarus- robustus 
Qrconectes propinguus 
Orconectes yirilis 
Orco'nectes immature 
Cambarus inMiiature 



APPENDIX II: {continued) 



ORGANISM 

PELECYPODA (CLAMS) 
Sphaeriidae 

_Pi_si.dium 
Sphaeriuin 
Unionidae 

GASTROPODA (SNAILS) 
tocylidae 

Ferrissia 
Planorbidae 

Gyraulus 

' Helisoma 
Lymnae idae 

Lymnaea 
Physidae 

Physa 

DIPTERA (TRUE FLIES.) 
Tipulidae 

Tip'ula 

Antocha 
Simuliidae 
Chironomidae 
Stratiomyidae 
Rjiag ion idae 

Athrix 
Taban idae 

Chrysopa 
Anthomyi idae 
Ephydridae 
Pupae unidentified 



BIGHEAD RIVER 
7 6 1 3 5 4 12 14A 15 14 47 17 33 36 42 39 38 48 



1 P 
7 P 



1 P 

t 1 P P 

P P 



1 1 

1 P P 6 P P P 



42 



1 8 



1 3 



8 15 8 33 
2 4 2 
3 64 28 13 11 30 



26 



m 

6 27 

m 



1 p 



t f 



p p 



It 65 17 6 

4 1 
6 23 27 102 33 



6 3 



4^ 



106 



1 10 



21 



APPENDIX II- (coritinued) 



ORGMJISM 



OLIGOCHAETA (WORMS) 
Tubificidae 
Enchy trae idae 

HIRUDINEA (LEECHES) 
Glo s s ip hon i idae 

TOTIBELIARIA (F.LA'IWORMS) 

LEPIDOPTERA (AQUATIC CATERPILLARS) 
Pyral idae 

Parargyractis 



Total Aver'f of Qirganis ms 
Total Taxa per Station 

Total Taxa - 81 
Total Overall Taxa 95 



Ti H 



18 



BIGHEAD RIVER 



12 14A 15 14 47 17 33 36 42 



9 80 408 86 82 172 385 



61 533 



22 12 



25 31 30 26 



23 



26 



18 27 



21 



1 3 



39 



50 203 383 5 37 325 



38 



28 



26 27 



27 



48 



20 



427 



26 



m 
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APPEtlDIX II- (continued) 



ROCKLYN CREEK 



ORGANISM 



27 



24 



22A 



22 20 



19 



16 



MEGALOPTERA (DOBSONFLIES,, 
PISHFLIES, ALDERFLIES) 
Corydalidae 

Co'rydaliis cO',rn.ut.us 
Chauliodes 
Siilidae 
Sialis 



PLECOPTE,RA, ( STONEFLIES) 
Perlidae 

Acroneuria. 

Neophasganophoxa 

Paranetina. 

Perlesta 

NeO'per_la 
Taeniopterygidae 

Ta_enion,ema 
'Leuctridae 
Nemouridae 
PerlO'didae 

I soger la 

EPHEME ROPTERA { MAYFL IBS ) 
Ephemerldae 

Ephemera almulans 
Caen id a e 

Tr icory t^hode s 
Caen is 
Ephemeral 1 idae 
Ephemerella 

Leptophlebiidae 

Leptrop'hlebia 

Paraleptophlebia 
Baettdae 

Isonychia 

Baetis 
Hep tage n i idae 

Stenoneiia 

S. tr ipunc ta turn 

S,. fuscum 

S. ne'potelliim 

S^. rubrum 

Stenacron 



1 

i 



m 



1 



1 



w 






p 

121 



2 
17 






Unidentified 



TMCHOPTEm CCADDISFLIES] 
Hel icopsych idae 
Helic:opsyche 
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APPENDIX 11. (continued) 


ROCKLYN CREEK 












ORGANISM, 


W 24 


2:2A 


22 


20 


19 


16 


Hydropsychidae 














Hydropsyche 




30 


P 


37 




1 


Parapsyche 












^' 


Cheuma topsyche 


„P P 


13 


P 


15 


8 


1 


Hydroptilidae 












X, 


Hydroptila 








2 


IS 


1 


Acjraylea 










^-^ 


Mayatrxchia 














Leptoceridae 














Oecetis 








1 






Nectopsyche 












Glo s sosoma t idae 














Glossosoma 








,1 




1 


Rhyacoph iiidae 










Rhyacophila 








i 


3' 


1 


Philoptamidae 










■«3K 


■^ 


Chimarra 




1 


"B 








Do lophi lodes 






'jm 


37 


4 




BDlycentropodidae 














PDlycen,tropus 


I* 


i 




1 






Psychomyiidae 














Psychomyla 














LepidO'Stoinatidae 














Lepido stoma 














Limneph i 1 idae 














Neophylax 














Hydatophylax 




1 


w 








Pycnopsyche ' 














Hesperophylax 








P 






Limneph ilus 


f W 








P 




Psychoglypha 








2 






'Pupae (unideiitified) 




P 




7 


1 ■ 


1 


ODONATA 














lYGOPTERA (D,AM.SELFLIES) 














Agr ion idae 




P 


p 




P 


P 


Coen,agrioridae 


9 










Jt 



ANISOPTERA, (,DRAG0:NFLIES) 
Aeshnidae 
Libel lulidae 
CO'rdu 1 ega s tr idae 
Gomphidae 



COLEOPTERA (BEETLES) 
Dytiscidae 
■ El mid a e 
Psephenidae 



111 
2 
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.AP'PENDIX II: (G:ontinued) 



ORGANISM 



ROCKL^N CREEK 



27 24 22^ 22 20 19 16 



.Haliplidae 
Hydrophilidae 

Mults (unidentified) 

HmiPTERA (TRUE BUGS) 
Co'rixidae 
Gerridae 
Kbtonectidae 
Be los toma t idae 

HYDRACARIMA (MITES) 

AMPH I PODS ( SCUDS ) 
Taltridae 

Hyalella agteca 
CSairaiiaridae 
Gamma nis 

ISOPODS (S'CM BUGS! 
Asellidae 

DECAPODA (CRAYFISHES) 
Astacidae 

Cambarus robustus 
Orconectes propinqiius 
Orconectes virilis 
Orconectes Irorna'ture 
Cambarus immature 

PELICYPO'DA (CLAMS) 

Sp'haeriidae 
Plsidium 

Sphaeriiin 
Unionidae: 

GASTROPO'DA { SNAI LS ) 
Ancylidae 

Ferrissia 
Planorbidae 

Gyraulus 
Helisoma 



22 



W W' 1 

» P 1, 



W 2: 



W 



'3 



Lymnaeidae 
Lymnaea 

Physidae" 
Physa 






APPENDIX II: f continued) 
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ROCKLYN CREEK 



ORGANISM 



27 



24 



22A 



22 



20' 



19 



16 



D'lPTERA (TRUE PLIES) 
Tipulidae 

Tipmla 

Ajitocha 
Simuliidae 
ChirO'nomidae 
StratlOTayidae 
Rhagionidaa 

Athrix, 
Taban idae 

Chrysops 
An thorny i idae 
Ephydridae 
Pupae unidentified 

OLI'GOCHAETA (WORMS) 
Tubi fie idae 
Inchytrae idae 

HIRUDINEA (LEECHES) ' 

Glo IS' s iphon i idae 

TURBEL:LARIA (FLAlWOiRMS) 



a 

1 

45 







1 




w 


1 


2 


13 


8 


P 


1 




78 


66 


13 



11 



Total Ave. # of Organiams 



133 



393 257 



73 



Total Taxa per Station 
Total Taxa 56 



M 



26 



18 



35 



25 



27 
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APPEMDIX II.: (continuecl) 





WALTERS CREEK 


"'■1 ■ 

8i. 


O'RGANISM 


8 Bh 


MECaLOPTE'RA (DOfiSONFLIES, 






PI S HFLI 1 S , ALOE RFLIES ) 






Corydalidae 






CO'rydalus cornutus 


9 




ChauliO'des 






Sdalidae 






Sialis 







i ' 1.. li^ 



a 



I 



1 1 



PLECOPTERA (STONEFLIESI 
Perlldae 

Acro-nenria 

Neophasganophora 

Paranetina 

Perlesta 

Meoperla 
Taen i op te ry gidae 

Taenia nema 
Leuctridae 
Neiiouridae 
Period idae 

Isoperla 

EPHEMERO'PTERA, (MAYFLIES) 
Ephemer idae 

Ephemera simulans 
Caen idae 

Tr icorythodes 

Caenis 
Ephemer all idae 

Ephemerella 
Leptophlebi idae 
LeptrQphlebia 
Pa jcaleptopileb ia 

Baetidae 

Isonychia 

Baetis 
Heptageni idae 

_Stenonema 

S.. tr ipunc ta turn, ' 

S. fuscum 

_S. nepotellum, 

S. rtibr'nm 

Stenacron 
Unidentified 

TRICHOPTERA (CADDISFLIES) 
Hal icopsych idae 
Helicopsyche 



1 



. i 



k 



26 
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APPENDIX III: (continued) 



ORGANISM 



Hydropsych ida e 

Hydropsyche 

Parapsyche 

Che una top syche 
Hyd r O'p til idae 

Hydroptila 

Agraylea 

Mayatrichia 
Leptocieridae 

Qecetis 

Wectopsyehe 
Glo'Ssosomatidae 

Gl OS so soma 
Rhyaeoph i 1 idae 

Rhyacophila 
Philoptaniidae 

Chimarra 

Dolophllodes 
Pol y c en tr opDd id ae 

Po 1 y c en tr opus 
Psychomy i idae. 

Psychomyia 
Ifip idos tomat idae 

LepidO'Stoma 
liii!m;eph ilidae 

Neophylax 

Hydatophylax 

Pycnopsyche 

He s^pe rophy lax 

Liirmephilus 

Psychoqlypha 
Pupae (unidentified) 

ODONATA 

ZYGO'PTERA (DAMSELFLIES) 

Agr ion idae 

Coenagrioridae 

AMI SO'PT'ERA ( DRATONFL lES | 

Aeshnidae 

Libel lul idae 

Co rd u 1 ega s tr idae 

'Gomphidae 

COLEOPTERA (BEETIjES) 
Dytisctdae 
Elm idae 
Psephenidae 



WALTERS CREEK 



8A 8B 



8C 



10 



23 
2 

1, 



27 
10 

3 



13 

14 
2 



13 
2 






27 



i 



11 
1 



APPENDIX II: 



- 42 - 



WALTERS CREEK 



ORGAMISM 



8A 8B 



8C 9 10' 



13 



Haliplidae 

Hydr oph i 1 idae 

Mults Cunideotified) 



HEMIPTEEA (TRUE BUGS) 
Corixidae 
Gerridae 
Notonectidae 
Belos tomat Mae 



9 

W W 



HYDRACARINA {MITES ) 



« 



AMPHIPOOS (SCUDS) 
Taltridae 

Hyalella azteca 
Gammar idae 
G.ammarus 

ISOPODS (SOW BOGS) 
Asellidae 

DECAPODA (CRAYFISHES) 

Astacidae 

Cambarus robustua 
OrcO'nectes propiriq[uus 
Qrconectes virilis 
Orconectes immature 
Cambarus immatiire 

PILICYPOBA (CLAMS) 
Sphaeriidae 
Pisidium 
Sphaeriuil 
On ion, Ida a 



GASTROPODA (SNAILS) 
Ancylidae 

Ferrissia 
PlanoTbidae 

Gyraulus 

Helisoma - 
Lponaeidae 

Lygmaea 
Phys idae 

Physa, 

DIPTERA (TROl PLIES) 
Tipulidae 
Tipula 
.flntO'C'ha 



P P 



i 
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APPENDIX III (eontiiiued) 



WALTERS CREEK 



ORGANISM 



8A 



SB 



8C 



Simiiliidae 
Chironoinidae 
Stratiomyidae 
Rhagionidae 

Athr ix 
Tabanidae 

Chrysops 
Anthomyiidae 
EpViydridae 
Pupae unidentified 



8 

20 



10' 



95 



13 

1 
3 



OLIGaJHAETA (WORMS) 
Tubi f: Lcidae 

Emchy trae idae 

eiRO'DlNEA { LEECHES) 
Glossiphoni idae 

TTOBELLARIA (FLAWORMSl 



Total Ave, # of Organ.isifts 



253 



294 



83 



Total Taxa per Station 



18 



15 



26 



25 



19 



Total Taxa - 57 



APPENDIX II: (continued) 
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ORGANISM 



30 



MINNIBHILL CREBK 

31 32 43 



MEGALOPTEEA ( DOBSO'NFLIES , 
FISeP-LIES, ALDERFLIES) 
Corydalidae 

Corydalus cornutus 
Chauliodes 
Sialidae 
Slalis 

PIECOPT'E'RA, (STONEFLIES) 
Perlidae 

Acroneuria 

Neopha sgano'phora 

Par arte tin a 

Perlesta 

Neoperla, 
Taen,i 0;pte ryg idae 

Taenionema 
Leuctridae 
■Nemouridae 
Period idae 

Isoperla 

EFHEMEROPTE'RA, (MAYFLIES) 
Ephemeridae 

Ephemera simulans 
Caen idae 

Tr icory thode s 

Caen, is 
Ephemeral 1 idae 

Ephemerella 
Lept oph leb i idae 

Leptrophlebia 

Paraleptophlebia 
Baetidae 

Isonychia 

Baetis 
Hep tagen i idae 

Stenonema 

S. tripunctatum 

S. fuscum 

S,_ nepO'telluii 

S. rubrum 

StenacrO'n 
Unidentified, 



■W 



TRICHOPTEMA (CAD,DISFLIES) 
Helicopsych id,ae 

Helicopsyche 
Hydropsych id,ae 

Hydropsyche 

Parapsyche 

cheuma topsyche 
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APPENDIX II>. (continued) 



ORGAN' ISM 



MINNIBHILL CREEK 
30 31 32 43 



Hydroptilidae 

Hydroptila 

Ag ray lea 

Maya.tr ichia 
'Le:ptocerMae' ' 

Qecetis 

Nectopayche 
G Lo s s o s oma t idae 

GlO'SSQSoma 
Rhy ac'Op'h i 1 idae 

:Rhyacophila 
Philoptamidae 

Chimarra 

Dolophl lodes 
Po^l ycen,tr opod^dae 

Pol yce n tr opus 
Peychomyi idae 

Psychomyia 
Lepido^stomatidae 

Lepido stoma, 
Limnephil idae 

Weophylax 

Hyda tophylax 

PyGnopsyclie 

He s_pe rophylax 

LiTOiephilnis 

Psychoglypha 
Pupae C unidentified) 

ODONATA 

ZYGOPTE,RA (nAMSELFLIES) 

Agrionidae 

Coenagrior idae 

ANISOPTE,RA, (DEAGONF'LIES) 

Aeshnidae 
Libel lul idae 
Coirdia legas tr idae 
'Gomphidae 

COLEOPTERA (BEETLES) 
Dytiscidae 
Elmidae 
Psephenidae 
Hal ipl idae 
Hydropliilidae 
Mults (unidentified) 






W: 
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APPENDIX II: (continued) 



MINNIEHILL CREEK 



ORGANISM 



30 



31 



32 



43 



» 



HEMIPTERA (TROT BUGS) 
Corixidae 
Gerridae 
NO'tonectidae 
BelO'Stomatidae 



HYDRACARMA (MITES) 

AMPHIPODS C SCUDS) 
Taltridae 

Hyalella azteca 
Gamfiaridae 
Ga:mmarus 

ISOPODS (S'CW BUGS) 
Asellidae 

DECAPODA (CRAYFISHES) 
Astacidae 

C^ambarus robostus 
Orconectes propin^^us 
Orconectes virilis 
Orconectes immature 
Cambarus inmiature 



PILECYPO'DA (CLAMS) 
Sphaeriidae 
Pisidimn 
Sphaerium, 
Union id a a 



i 



GASTROPODA ( SNAILS J ' 
Ancylidae 

Ferrissia 
Planorbidae 

Gyraulus 

Helisoina 
Lymnaeidae 

Lymnaea 
Physidae 

_Pliysa 

DIPTERA (TRUE, FLIES) 
Tipulidae 

Tipula 

.Antoolria 
Simuliidae 
Chironomidae 
Stratiomyidae 
Rhagiomidae 

Athrix 






W 



I 
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AP'PENDIX III (continued) 



ORGANISM 



MIM NIBHILL CREEK 
30' 31 32 43 



Ttomnidae 

diryso'ps 
Anthomyi idae 
Ephydridae 
'Pupae unidentified 

OLIGOC'HAETA (WORMS) 
Tub! fie idae 
Enchy t rae idae 

HIRUDINEA {LEECHES) 
Glos s iphoni idae 

TORBELIAIIA ( PLATO ORMS) 



»■■ 



Total Ta,xa per Station 

Total Taxa - 30 



12 



15 



12 



1:1 



APPENDIX lis (continued I 
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OTHER TRiB.OTARIES OF THE BIGHEAD RI'VIR 



O'RGANISM 



34 



35 



41 



45 



megalopte:ra { dobsO'Nfl ies , 
fishflies, aldbrflies) 

Corydalidae 

Corydal'u,s cojiiiitus 
Chauliodes 

Sialidaa. 
Sialis 

PLECOPTERA (STONEFLIES) 

Perlidae 
Acroneuria 
Me opha, sgano'phora 
Paranetina 

Perlesta 
Neoperla 

Taeniopterygidae 

Taenionema 
Leuctridae 
Nemouridae 
Period idae 

Isoperla 

EPHEMEROPTERA (MAfFLIES) 
Ephemeridae 

Ephemera slnmlang 
Caenridae ' 

Triooxythodes 

Caenis 
Epheine ral 1 idae 

Ephemerella . 
I^ptophlebd idae 

Leptrophlebia 

Paraleptophlebia 
Baetidae 

Isonycliia 

Baetis 
Heptageniidae 

StenoneTOa 

S_. tripunctatuiB. 

S_. fuscum 

S. nepotellum 

S. rubrum 

Stenacroin 



W 



W 



Unidentified 



TRICHOPTERA (CADDISFLXES) 
He 1 ic op s y ch ida e 
Helicop_syche 



APPENDIX II: (continued) 



ORGANISM 



Hydropsychldae 

Hydropsyche 

Parapayche 

Cheuma topsyche 
Hydropt il idae 

Hydroptila 

Ag ray lea 

Mayatrichia 
leptoceridae 

Oecetis 

Nectopsyc'he 
GlO' 3 so'soiia't idae 

GlO'Ssosoma 
:Rliy a c oph 1 1 id a e 

Rhyacophila 
Ph i lop tarn Ida e 

Chimarra 

Doloph i liode s 
Polycentropodidae 

Polyceiitropus 
Psychomyi idae 

Psychomyia 
Lepidostoma tidae 

Lepidostoma 
Limn epM 1 ida e 

Neophylax 

Hydatophylax 

Pycnopsyche 

He spe: rophyaax 

Linmephilus 
" P s y c hog 1 ypha 
Pupae (unidentified) 

ODONATA 

ZYGO'PTE-RA, CDAMSELFLIES) 
Agrionida© 
Coen,agrio'ridae 
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OTHER TRIBUTARIES OP THE BIGHBAD RIVER 



34 



35 



41 



45 



ANISOPTERA (DRAGONP'LIES) 

Aeshnidae 
Libelliilidae 
Cordulegastridae 
Gomphidae 






COLEOPTERA (BEETLES) 
Dytiscidae 
Elmidae 
Psephenidae 
Haliplidae 



^ APPENDIX 11: (continuedl 



ORGANISM 
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•OTHER TRIBUTARIES OF THE BIGHEAD' RIVER 



I 
I 



m 



35 



41 



45 



lydrop'hilidae 

Mults (unidentified) 

Larvae (unidentified) 

HEMIPTERA (TEOE BOGS} 
Corixidae 
Gerridae 
NO'tO'nectidae 
Belostomatidae 

HTORACARINA (MXTES) 

AMPHIPODS (SCUDS) 
Taltridae 

Hyalella azteca 
'Gammaridae 
Ganmiariis " 

ISOPODS (SOW BOGS) 
Asellidae 

DECAPO'DA (CRAYFISHES) 
Astacidae 

Camba,rus robustus 
Qrco«ectes propinqaus 
■■ Orconectes virilis 
■ - Orconectes immature 
Cambarus immature 

PELECfPODA (CLAMS) 
Sphaeriidae 

Pisidium 

Sphaerium 
Unionidae 

GASTROPODA (SNAILS) 
.Ancylidae 

Ferrissia 
Plano'rbidae 

Gyraulus ■ 

Mel i soma 
Lymnaeidae 

Lyimaea 
Phys idae 

Phys.a 

DIPTERA (TROE FLIES) 
Tipulidae 
Tipula 
? Antocha 



W 



i 
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APPENDIX lit (continued) 



ORGANISM 

Simuliidae 
Chironomidae 
Stratiorayidae 
Rhagionidae 

Athrix 
Tabanidae 

'Chrysops 
Anthoinyiidae 
Ephydridae 
Pupae unidentified 

OLIGOCHAETA (WORMS) 
Tubificidae 
Enchy trae idae 

HIRUDIIEA (LEECHIS) 
■GlO'Ss iphoni idae 

T'URBELLARIA IFLATOORMS) 

Total Average # of Organisros 



OTHER TRIBUTARIES OF THE BIGHEAD RIVER 

34 



35 



41 



26 



To^tal Taxa 



14 



11 



11 



Ml 



- 52 - 



APPENDIX III 




U1 




m 




IP 



^ 



Hi, 



HS 



6c If, _ 
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_ 28'i 



Su«p 
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^ i<^ 
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s.i 
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^ 
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